Neutral phosphine ligands, PR 3 (R = alkyl, aryl), are ubiquitous in transition metal chemistry, owing to their capacity to tune the electronic and steric properties, and hence the reactivity, of the complexes, and to the strong s-donor properties of the soft phosphine donor functions. This has led to wide utilisation of phosphine co-ligands in many transition metal reagents and catalysts. 4,8,11-tetramethyl-1,4,8,11-tetraazacyclotetradecane), could be prepared readily by using Na[BAr 
Neutral phosphine ligands, PR 3 (R = alkyl, aryl), are ubiquitous in transition metal chemistry, owing to their capacity to tune the electronic and steric properties, and hence the reactivity, of the complexes, and to the strong s-donor properties of the soft phosphine donor functions. This has led to wide utilisation of phosphine co-ligands in many transition metal reagents and catalysts. 1 Phosphine complexes of many p-block acceptors have also developed substantially in recent years. 2 However, complexes involving coordination of neutral phosphine ligands towards the strongly electropositive s-block elements, particularly the Group 1 cations, have remained extremely elusive, and there are no reported examples with exclusively PR 3 coordination. This is no doubt in part due to the high affinity of the alkali metal and alkaline earth cations for hard, electronegative Lewis bases such as water, alkoxide, amide etc., their high lability, as well as the high lattice energies often associated with many Group 1 and 2 salts, which severely limit their solubilities in non-competitive organic media. Thus, to-date there has been only one reported example of a neutral phosphine co-ligand coordinated to an alkali metal cation, the organometallic silylamide dimer [Li{N(Ar)CC(R)-Si(R) 2 NAr}(m-Me 2 PCH 2 CH 2 PMe 2 )] 2 (mean d(LiÀP) = 2.650(3) Å), 3 and two structurally authenticated species with PR 3 coordination to alkaline earth ions; [BeCl 2 ], § with coordination at Na + through six P-donor atoms from three chelating diphos ligands, with d(Na-P) = 2.92-3.07 Å (Fig. 2) . As in the dmpe complex, these are considerably longer than the sum of the ionic radius for Na (1.02 Å) and the covalent radius for P (1.06 Å). They compare with [Na(H 2 Al{P(SiMe 3 ) 2 } 2 )(dme) 2 ] (d(Na-P) = 3.052(1), 3.092(1) Å). 9 The P-Na-P angles within the chelate rings are even more acute, ca. was also determined from a small, weakly diffracting crystal. While the weak diffraction data mean that detailed geometric comparisons require caution, the presence of three chelating neutral diphos ligands at Li + , giving homoleptic P 6 -coordination, is unequivocal (Fig. 3) . The aluminate anion provides charge balance, but does not interact with the cation. The Li-P bond distances are considerably shorter (by ca. 0.4 Å) than d(Na-P) in these systems, while the P-Li-P angles within the chelate rings are correspondingly larger (ca. 751), as expected due to the smaller ionic radius.
To investigate the properties of these unusual complexes further, we obtained the MAS NMR spectroscopic data ( 31 P, 23 Na and 7 Li) from the powdered solids. The NMR data are summarised in Table 1 . The spectra for [Li(dmpe) 3 ] + are shown in Fig. 4 (the other spectra are provided as ESI, † Fig. S2-S4 ). ¶ The 31 P NMR data from direct excitation (Fig. 4(a) ) exhibits two peaks, the main one at À54.5 ppm is attributed to the six equivalent P-donor atoms in the complex cation; the minor peak at À48.5 ppm is consistent with the chemical shift for 'free' dmpe + cation with numbering scheme adopted. Ellipsoids are drawn at the 50% probability level and H atoms are omitted for clarity. Selected bond lengths (Å) and angles (o): Na1-P1 2.9216(12), Na1-P2 3.0677(12), Na1-P3 3.0087(12), Na1-P4 2.9937(12), Na1-P5 2.9992(12), Na1-P6 3.0400(12), P1-Na1-P2 65.36(3), P3-Na1-P4 65.49(3), P5-Na1-P6 65.57(3). Na-31 P couplings are evident in the spectra, presumably due to the small magnitude of the J values, which fall within the line width. Fig. 4(c) on the four compounds also show very small coordination shifts, although in these spectra the resonances are closer to the respective 'free' ligand. These, as well as the 7 Li and 23 Na solution spectra, are essentially unchanged upon cooling to 183 K (it seems likely that the low temperature-limiting spectrum is not reached at the freezing point of the solvent). These observations may indicate that in solution the complexes are partially dissociated, leading to chemical shifts closer to the free ligand values. Sharp singlets are observed by 7 Li and 23 Na NMR spectroscopy, with chemical shifts similar to those from the solid state spectra (Table 1 ).
These results demonstrate that unusual homoleptic neutral phosphine complexes of the Group 1 cations can be readily accessed in (non-polar) organic media through the use of the strong s-donating bidentate ligands with 'naked' metal cation sources.
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Notes and references ‡ Synthetic procedure. Schlenk techniques and a glove-box were used for all manipulations, which were conducted under anhydrous and anaerobic conditions.
[ P NMR spectrum. The spectrum is an average of 8 scans with inter-pulse delay of 60 s. The main peak at À54.5 ppm is due to the complex, while the small peak at À48.5 ppm corresponds to 'free' dmpe (due to a small amount of decomposition of the complex during data acquisition). The crystals were held at 100 K in a nitrogen gas stream. Structure solution and refinement on the Na complexes were mostly straightforward, 23, 24 except for some disorder in the CF 3 , despite several attempts, only very small crystals could be obtained. This led to weak diffraction, particularly at high angle, and hence higher R-factors and a less well-defined structure. The H atoms were placed in calculated positions and refined using a riding model. The H atoms on the disordered CH 2 and CH 3 group were not located. CCDC 1044099-1044101.
¶ Solid state NMR experiments. All measurements were performed on a Bruker 9.4 T magnet with a Chemagnetics Infinity console using a double-resonance 4 mm APEX probe. Solid powdered samples were transferred into 4 mm zirconium oxide thin wall rotors within the glovebox, using special end caps with o-rings to exclude air. Magic angle spinning (MAS) conditions have been applied with a spinning speed of 7.1 kHz at room temperature, using N 2 gas flow for bearing and drive. The chemical shift scales were referenced by setting at 0 ppm the signals of LiCl 1 M, NaCl 1 M and 85% H 3 PO 4 , respectively for 7 Li, 23 Na and 31 P. Spectra were recorded with direct excitation using a 901 pulse followed by acquisition, without proton decoupling. For 31 P NMR, additional measurements were also performed with ramped CP methods with 3 ms contact time.
